described him as being very constipated. By the age of 3 months he was less well, he took feeds poorly, often vomited, and gained little weight. When 4 months old he was obviously ill and was referred to hospital.
On admission he was wasted and dehydrated. The temperature was 99-6-F. (37 6' C.); the pulse rate 120 a minute; the respiration rate 40 a minute; and he weighed I1 lb. 134 oz. (5 37 kg.). He waved his arms as if in pain, was dyspnoeic, constantly whimpering, and pale but not cyanosed. Apart from an expression of exhaustion, the facial appearance was normal and there was no macroglossia. The lips were dry and there was an extensive monilial infection involving the tongue and buccal cavity. Anteriorly the chest was protruberant, and clinically the heart was very greatly enlarged. The heart sounds were soft and there were no murmurs. The blood pressure was 80/45 mm.Hg. The liver was palpable 1 in. (2-5 cm.) below the costal margin in the right mid-clavicular line. No enlargement of the spleen was detected.
Radiogrphy showed gross enlargement of the heart.
Screening of the chest showed greatly enlarged heart with little movement with each heart beat. Necropsy. The body was of a male infant of poor development and nutrition.
Electocardiogram. P-R interval
The heart (Fig. 1 ) was strikingly enlarged, weighing 220 g.: the normal weight at this age is 29 g. (Coppoletta and Wolbach, 1933) . The increase in weight was largelv the result of thickening of the walls of both ventricles, FiG. I (Coppoletta and Wolbach, 1933) . The thymus gland was small and bore numerous petechiae. The lower lobes of the lungs showed purplish areas, suggesting collapse and slight oedema, but no sign of pneumonic consolidation. The brain and other organs appeared normal.
Histolog. In the left ventricle almost all myocardial fibres were uniformly enlarged, and their cytoplasm was mostly replaced by a clear space (Fig. 2) . Granular material in the peripheral parts of the fibres stained like glycogen. Fixation with formol saline made the amount 5014tf;ltlliSli "" §#g$lulllt § llilj IS 50I*|LLIMETREs i I Jo and distribution of the glycogen difficult to assess, but the appearances were consistent with glycogen disease. The subendocardial stroma (Fig. 3) Necropsy. The body was that of a male infant of poor development and nutrition with pronounced abdominal distension.
The heart was globular and strikingly enlarged, weighing 212 g. in contrast to the normal weight at this age of 27 g. (Coppoletta and Wolbach, 1933) . The increase in weight was largely the result of a thickening of the walls of both ventricles. The wall of the right ventricle measured up to 0-6 cm. in thickness and that of the left up to 2 cm. The right atrium appeared normal in shape; its cavity measured approximately 4 x 1-5 cm. The left atrium also appeared normal; its cavity measured 4 x 1 -6 cm. The cut surface of the myocardium was uniformly pale. The endocardium and valves appeared normal. No septal defect or other congenital malformation could be detected. The ductus arteriosus was occluded.
The thymus gland bore a few petechiae and weighed 5 g. The left lung, extensively collapsed, weighed 41 g,; the right, expanded and bulky, weighed 51 g. On section there was no sign of pneumonia. The liver was pale and weighed 240 g.: the normal weight of the liver at this age is 160 g. (Coppoletta and Wolbach, 1933) . The spleen appeared normal and weighed 11 g The kidneys appeared normal and weighed 42 g. together. The intestines were greatly distended with gas, accounting for the abdominal distension. The brain and other organs appeared normal.
H.
HEART. Myocardial fibres in sections stained with haematoxylin and eosin, after formol fixation, were uniformly enlarged. Most of the cytoplasm was replaced by a vacuole or clear space and only a narrow eosinophilic rim renained. The nuclei were small, uniform, and usually central. The subendocardial connectivetissue appeared normal.
Sections stained with Best's carmine after alcoholic fixation showed that all fibres were rich in crimon-stained material (Fig. 4) . A section stained with Best's carmine after diastase showed fibres devoid of such material (Fig. 5) . These appearances indicated excessive accumulation of glycogen. Staining with the periodic acidSchiff method gave similar results. Sections from blocks fixed in formol saline showed much less glycogen.
LIER. Sections showed hepatic epithelium uniformly laden with glycogen, mostly in the form of fine granules. Sections from blocks fixed in formol saline showed almost as much glycogen as sections from blocks fixed in alcohol.
OrHR ORGANS. Voluntary muscle in some parts of the tongue showed swelling and vacuolization of fibres, in sections with haematoxylin and eosin. Some of the vacuoles contained coarse granules of glycogen stained crimson with Best's carmine. Similar but less prominent vacuoles involved the oesophageal voluntary muscle. Other structures rich in glycogen included the epithelium of the distal convoluted tubules of the kidney, cells of the adrenal cortex, ganglion cells in the plexuses of Auerbach and Meissner, nerve cells and astrocytes in the basal ganglia (Fig. 6) 
Discussfio
The clinical onset and presentation were similar in both infants; failure to thrive, repetitive cough, profuse sweating, and whimpering misery being the most striking symptoms. The dominant physical findings were gross cardiomegaly and soft heart sounds.
Though both infants were hypotonic and weak, their muscular weakness was not severe and not of help in reaching the diagnosis of cardiac glycogenosis. Neither infant showed any enlargement of the tongue. Both infants perspired profusely even when apyrexial, a feature described as occurring during feeds by Ehlers, Hagstrom, Lukas, Redo, and Engle (1962) . Terminally, both patients developed signs of left lower lobe collapse associated with high temperature but with no increase in the white cell count. A poor leucocyte response does not appear to be a feature of the disease, as other workers have recorded infection with high white cell counts (Clement and Godman, 1950; Langewisch and Bigler, 1952) .
The electrocardiograms in the two cases were typical of glycogen storage disease, the ECG changes being similar to those reported by Caddell and Whittemore (1962) and Ehlers et al. (1962) . The short P-R interval was possibly due to increased glycogen in the myocardium (Caddell and Whittemore, 1962) . Ehlers et al. (1962) and Caddell and WVhittemore (1962) suggested that the finding of a short P-R interval was of value in distinguishing patients with cardiac glycogenosis from infants with left ventricular hypertrophy due to such other causes as endocardial fibroelastosis or myocarditis.
At necropsy on Case 1 the subendocardial stroma was thickened, white, and opaque, closely resembling subendocardial fibroelastosis, which was the provisional diagnosis pending microscopical findings. Wilson and Clark (1960) described three sibs, two of whom had endocardial fibroelastosis associated with cardiac glycogenosis, the endocardial thickening being greater in the longer surviving infant. In the infants described in this paper there was obvious thickening of the subendocardial stroma in Case 1 (who lived 5i months), but there was no endocardial change on microscopy in Case 2 (who lived 31 months). These findings, therefore, support the suggestion that the formation of endocardial fibroelastosis in cases of cardiac glycogenosis may be related to the length of survival.
Summary
The clinical and pathological findings in two sibs who suffered from cardiac glycogenosis (Pompe's disease) are described. The first infant (Case 1) was diagnosed only after microscopy of post-mortem specimens. The diagnostic clinical features of this disease are discussed in relation to other cases reported in the literature. The formation of endocardial fibroelastosis is discussed in relation to the length of survival.
We wish to record our thanks to Professor W. S. Craig for his encouragement and permission to publish these cases.
